Wind and turbulence measurements of a commercial miniSODAR system are compared to sonic and cup anemometers to verify the usability of SODAR measurements. The correlations of wind speed data from a SODAR and from cup and ultrasonic anemometers are presented together with a turbulence intensity classification and a power curve for a wind turbine.
Introduction
Wind energy converters tend to grow in power and size (Windenergie 2005) . To fully characterize the performance of the newest 5 MW turbines with hub heights and rotor diameters of more than 100 m wind measurements exceeding the maximum height of usually available meteorological or wind measurement masts are required. A commercially attractive alternative to meteorological masts are remote sensing techniques like SO-DAR (Sound Detection and Ranging). SODARs have been used for meteorological applications for some decades but only in the past few years instruments with the required accuracy for wind energy applications have become available. A good overview on the performance of older SODAR instruments can be found in CRES-CENTI (1997) . The most recent comparison between several commercial SODAR systems and a meteorological mast can be found in the results of the European Union research project WISE (DE NOORD et al., 2005) .
The most widely used type of anemometers is the mechanical anemometer with rotating cups (cup anemometer). The other frequently used in situ wind measurement device is an ultrasonic anemometer (sonic). This latter instrument has no moving parts. Cup and sonic anemometers can be calibrated in wind tunnels (MEASNET, 1997) which is not possible for SODARs. Therefore it is desirable to compare SODARs * Corresponding author: Günter Warmbier, GWU-Umwelttechnik GmbH, Talstrasse 3, 50374 Erftstadt-Friesheim, Germany, e-mail: gunter.warmbier@gwu-group.de to these instruments (DEISS et al., 2001 , DE NOORD et al., 2005 . This paper presents some results of measurements with a commercial SODAR for wind energy applications.
Instrumentation
The SODAR measurements presented here were performed with the miniSODAR Model 4000 of ASC (Atmospheric Systems Corporation, formerly a division of AeroVironment, details can be found at www.minisodar.com). The cup anemometers mounted on meteorological masts in 50 m height were a Vector LTD Type A 100 LK calibrated according to MEAS-NET standard. 1 and a calibrated Friedrichs anemometer Type 4032.1000.x. 2 The ultrasonic anemometers used in this study were two R.M.Young Model 81000, 3-dimensional anemometers 3 .
Measurements and results
The first example presented here is a comparison made about 30 kilometres southeast of the coastline of the Atlantic Ocean in Brittany/France. The site in rural environment characterized by agriculture and some forestation was almost flat and the distance between SODAR 
